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(57)Abstract: **Stf£4»»iM*inrt 
PROBLEM TO BE SOLVED: To provide a digital 
watermark embedding apparatus for improving accuracy 
at detecting a confidential information. 
SOLUTION: A watermark image forming portion 1006 
forms the watermark image based on a confidential 
information 1004 referring to a document image. The 
document image embeds a prescribed number of dot 
patterns (symbol units) to be able to identify the symbol 
forming at least one part of the confidential information 
in an area which does not overlap a letter area of an 
embedded area in the case that the ratio of the letter 
area is a prescribed threshold value and less by 
calculating the embedded area to embed the dot 
patterns to be able to identify the prescribed symbol by 
a prescribed filter and by judging whether the ratio of 
the letter area to the embedded area is less than the 
prescribed threshold value or not. The confidential 
information of any original document can be surely 
embedded only in the area which does not overlap the 
letter area referring to the document image. 
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[mmi i x&mmzft uxm^s^ uiw ±*)WS5 

S:^i-53Sd^LPi«»fi8;»S:«x., b&E3j&> bltffe^ 
«FE3:»iIMfe«r, Bf3feO^ ^^lao-CgfS 
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ifcr^tS^n. 1**1 1, 2, 3, 4, 5, 

6, 7^^^8ov^n^cis«om^s^us^^. 

(Di^>^/v4rBBSijBTffiftKy b'<* — >*ffi«>&tffc«> 
MRTIBttKy b^*-> (i/V^uzi.-^ h) , 

imm&mmm#>% t *ti,x&*) t memsmn^a 

y^>ymcit^x#mz*%^mifcMft&*mm- 
[mmi 1] iWBa*»u*m«» t «na*7-f/u^ 

SiO lcE«o«^a>UftfcH«11o 
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itK-TSwirlciJ:!?, ffirtffiS^UAf?X«S«^*rt-« 

[IMtqi 1 3 ] t&E»M*lc:^*«rEaM«#o 
a»i»»ira*t>ii*ttfc«E^^*^^5r hco^^r 

tti§POg£tU<itk^e>, «fES*»'bH«^S«)ji*lx^:S9 

tt-»i-5. *i«BMI[*0««i. «rE836»UA9 3tWB« 
Jc^^Sa6iA^ttT^5filE^^^/^^5/ FOR* 
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ttOtJHUfcfc, l«E«**ai»I^O»fc«[fcS:jt*i- 

©*««r*ei-s. akar^wjeni:. **bte«;tfcr. 
[s*g i 5 ] «re*3Ritttt£»tt, «™es«m&* 

ttL, -frtMIW**>*S<ft*J:5K:, tMERHtfc&JE 
miSr1«ti:t5, 3*fcWtl 4fcB*G> 

a«)3i*«Bgtte»lli-8IB lilt, aWB#ffi*>3&*«. 
*>«:*0llr1-5JB2iai: f ^W^^^^^^f 

464v^«lc MBS/vtfyPM j, htrttftHR, Br 30 
7] £»W*fc»UT«*»a»UcJ;9» 
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[0 0 0 4] [1] W9-1 7 94 94 rfl&ggfjf* 

4oodpi ^-eaJMstts^fcta*^ 

[0 00 5] [2] W200 1-78006 T&H2 

mm) 

?Ltf 1 CO»^«^-^ lco^/n ^ ^(D%mm 

[0 0 0 6] [3] M20 0 1-.5 3 9 54 rffif«S 

tt^, 2o^l^^t^fflt^^ 
Z> 0 Witf 3o(DX^?>li6oO»«*isSa"C#, 
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>?$/u&$-?lz> 0 m^tptt^v^7K/wo*cfeor, 
v-a^vaow^fcofc^, 6o<o#escft<^9^ 

[0 0 0 7] [4] WlO-200 74 3 r:£#&i 

m^fij 10 

[0 0 0 8] 

-h« % EPJ8U Srff o ftWr&K k* \z J2, fcJE«BfSrJM*»*<5 20 
CfctfBJifcfta. ttftffll [1] - [4] Offcli, EP 

v\ 

[0 00 9] ^*om^3gA^LS^^^/^ 

[0010] 

(10 0 1) tt, SWE*»W«*#BBUT, StllBm^W 
.$& (1 0 0 4) LW*«rffrti-3»a»LM4fc 

(1 0 0 6) SWBSd^LSft^^ ( 1 40 

0 0 6) 14, MIE^cSM^^, ^O7^^(c<tot 

[0 0 11] ftflB3**LHfeS/£A (1 0 0 6) so 



[0012] tteaa>lMfe&jftft (1 0 0 6) 

MtMyh) fc«»5itrri:S:»fti:-J-*. 
[0 0 13] Sfc, ±ia«HSr»*t-^fc«>. 
^2<DMl:J:M, LT«*»*>Uc J: 

«3asi6«sn«. ranott^H^ittusn (100 
2) ic*5V*-c, ttrfBa:#wife« f gffeo^^^^io 

[OOUl^lt, »E«*flM«r*mi-*a^L« 
(10 11) Stf122l*»L«ia»tt, IMEK 

o7^;^m «rtB#«*ii*««ri^ f Mies 

[0 0 15] mtB3*>Lttitit»±, "tWB#7-f^ 

[0 0 16] Sfc, ±IBSR«S:»ft'r5^:«). 
aS3<o*/KK:J:*u*. aaHMffcicSJurm^ad^LlcJ: 

®iulE;£#iItf&£r, 0r^7 ^^>(cJ:oTBff^OV> 
<o«at>a*««lciMM-*-6JS 1 18, 

3lSo 
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[0017] jiiE^s^^-r^^c^, *?m<o 
x, mzxmm&te, m^<oy^^\cx^xmm<o^ 

[0 0 18] ttt, «TE«-ffi*i&^««ri:lc f mifc 
[0 0 19] IBS^tSfe^Sl, «rKSa>b 

(b) v-VtKA^^-/ hSrS»j&**V^«{C|4, v-V 

(c) &&i&*ifftt<z>tttttR»ic, 

<5 P 40 

[0 0 2 0] 4 fc f HUES** LA 9 
If « Sr. «flB38^bADX«®tfl0 4|«ffl»^fBfirt-'5 

(d) sft5i^«*»*^oktt««sr'fey h-r-sm 

■fiiEi^«*«#*Sifri&trfa*© 4 - t 

X\ »S<fS^Bt5Bl:Affl*f>W^O/N- 
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[0 0 2 1] £(blz t JbE«^8a>U«W»Wd*3V* 
5 0 i"4fc*>, *«iOteOt^S^tftfflSfi (2 0 

o n *^?H*8fearA/tta» (2012) 
x^m®<ommm*o, ^w^mm^mmm^ 1 1 l 

lifiESa> LA ? *»lB*lc#-r 5 & ? A/ S:«i ffli" 5 ^ t . 

(e) H3JBU$ix^S^L, ftfo^y^iitS 

£ ? ttAEfrh^tcm-it, %<DX&<omx&te<xi>& 

[0022] jbEflt^a^uttm^aic^v^ 
r, &^A/^wo^*.o#^pit#^««it*^^^jfA 

B (3 0 0 1) n. «JE»M«fc^a*TE^«« 
*Aii*«-Wb»a« (3 0 13) i:, |ft 

ffis (3 0U) wiBs*a^«-9*»tHffl<o«a 

^LM^^S^^tbfcBtfEv-^^/^^^ h<59gfc£r 

(3015) fc, twaa^uAD3t»M»^*iRKi««> 

W«#IHWW (3 0 16) ^, «rtBffi*3&^«*»»tU 

a?A/*jsa 0017) 

[0023] ^-5««i:J:*itf, £&KKT<0J:5* 

(f) JtBftS:^ < oi»©/'n y ^ (:^a t, 

(g) s*a^«#**rE»-j-* w t x, m^r»m^ 

(h) B«Sjh,fcX»te#L. ffla»»lc**5iJSriUp 
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[0 0 2 4] 

wsMic^sa^jTa^uafeai^M, m^3a>L& 

[0 0 2 5] (JS l o90K(D»tB) B i ^, *JIHG>JII 

■T-a^ut^&^fi iooi jcov^r.ov^rKM-*- 
[0026] (tt?3*>Lati>i&*fia iooi) m^- 

aa*LS«>&*3£« 1001(1, * 10 0 3 

t. -x«&a«>]&tfflt«flr« 1004 ^g(c^c$®^^ 

0 0 311, 7*yHI«*K7> htilfB Sr&trT*-* 20 
^$tt^x-^-Cfe5o *fc. ■«HMBl004ft ^ 

[0027] ^ad^ua^a^aia 1 o o i rat, hi 

}:^LtJ:3l:, XWIIWAffi 1 o 0 5 i: , 3a*UB 
0 0 6 a^LA^WBte-aTSffl 10 0 
7t, B^tVW* 1 0 0 8fcj:0«/£$jh/ci*5 o 

[0028] ut»0tt»A«B 1005) xmrnrndt 
^ioo5tn, x&t*— * 1 0 0 3^mm\z^mvti 30 

M*ffl«flfirfcS3««Sft*v^5)--e*>f?. MHNUftl 
Til, ev«BBfc»o-f^^ -CPpailSrfTSwi 

[0 0 2 9] (S^UHtt»A«Bl 0 0 6) 3*>UB«fe 
Jg^gS 1 0 0 6 H, Wfeflr « 1 0 0 4 £7^ v?*/Wb U 
T»««*Ufct>OS:N5EW*fbL (NH2EUi<&g ao 

ffli 0 o ejcJze^^^^^t&m-^Sfc^^i- 
60 -fftfct, 3*»LMUBjffiHl 0 0 611, ^c#^- 
* 1 0 0 3 \ZttVm&ffim l 0 0 4 SrS^i&tfRlC, 3: 
Sf^i 003Mf6^^:J;^ zfc^x-^i 
o o s^ifojzpfet^-efeortftHJcaffiittti o 

*»fffcov^rii, sbfc»se+s Q so 



[0 0 3 0] (S^tAWiM^aJ1 0 0 7, fcfcj 

-hf^ * i o o 8 ) 3*>la 9 XMffrfrriias 10 0 
7*1, x&m&tmfrvmi&&nttttTmfrL,7<v 
ox&mik&ftfSL-rz. -ait, w^f^^ioos 

0 0 5, 3j6> UBIKSAn 1006, 3^bA *) 3c*M 
1 0 0 7Jl^y V* K^^O^O— 0<0«&|g 

[003 i ] epjbij:£# i o o 9 rat, tcco^c^^— ^ 1 0 

0 3 lc*ru-C*W6fll« 1 0 0 4 SrS*i&A/T?H3JB0**tfc 
[00 3 2] «^38a»LS«>&3MK1» 1001 ll^JtO 
0 6 t^Xm?—* 1 0 0 3M USffilf $R 1004?rl 

i5)iitf^i^^C>^S3^Uf&^-^ov>-CiaW-r6o 
[0 0 3 3] M S^MfWl, Kyh 

[0034] ijgS w£i«£ ShliS^oTV^fcav^ 

a*, *llffio^®TJi^^ai2:-r^fc^Sw==sh 
§n, 3^UM«i<DftiftS^{fe#br^f3, 

W&ffiS^UlHfej&S 600dpi (dot per i 
n c h : m&&<OWQL-e&> V , 1 4 V <D h 

Si: MS II, WJ^f_h-C1 2/6 0 0 = 0. 0 2 W 
is*?) ift*. 

[00 3 5] 02 (1) H, Ky MBOJBB**¥«lfc 
&j"b~Ca rctan (3) (arctanllta n OiS 
Hft) 0*[RllC*-Cfcl9, ft^>eJS*fRjlla rctan 

(-1/3) -?&3 0 J|^T, ^fifasy hSr^^y 

hA^n 0 B2 (2) \*vyvm<ommfcw-mz. 

^Ua rctan (-3) O^fpJiC^-Cfe 9 , ^(Dfi 
S5^rp](la rctan (1/3) "CfoSo ^T, wOff 

[0036] B311, H2 (1) (ommm^mt^ a r 

ctan (1/3) <D#ftd»e>Ji,fcW®l8"Cfc5o HI 3 

[0037] iztc, h'vh&mzmvtstix^zmmt 

H £>7t ^ O^jKSH 2 t KZ 0 KOfiS^lRj 

II Ky h^^iB?U$ttTV>5*'(^{^iEi:^5y u c^, 
^— y h A^>&ll7K¥*f^l-*fUT arctan (-1 
/3) , hBOSHa rctan (1/3) 
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-5 0 arc tan (a) O^ffp] t a c r tan 

(b) Ojjfo&mW.VbZ, aXb=-lT*£>£ 0 
[0 0 3 8] ft -J§-^~ * h 2 ( 1 ) , ( 2 ) Ttf 

Six5t>oa*Mnt>, fli«H4 (3) - (5) 
tt«J:5*K^ Ha^#*.6*t*. H4 (3) tt. K 
^ hf^^IWi^tt a r c t a n (1/3) 
0*lRllC«-Cfc?», Soejfcfrfijtta r c t.a n (- 

3) T*fe£ 0 J£TF, :o(l^=^^yhci:» 
i-Sc H4 (4) tt, MWOBB**¥»fc»Ur 
arctan (-1/3) <0^fp]JC^-C$> 9 p $g<De$K 10 
*lRjtta r c t a n (3) -<:£>£ 0 £*T, wOff^ — 
yhiMyFDfcSti 04 (5) tt, MB© 
S6HI^7k¥*ft^U-C a r c t a n (l) <D#ftlC^T* 
£>9, jKoejK*|Rjtta r c t a n (-1) T?fe^ e ft 
.*3, EI4 (5) 14, K2xMB^ffi«^*¥«lJC#bra. 
r c t a n (-1) 0^|rJJC«-C*) 9 , StOe»*lR3tt 
arctan (l) "C^ HT#5 e ^ 

[0 0 3 9] y h) McW^ 

[0 04 0] W&mm 1 004 4r«F#ISlcKJfc-J-SlRo 

«*1f«Sr2 7c«F#{k (N=2) -rs^l-te. -Wtf 
^=5/ h?:2tg ^=.5/ hA, V 

B) fflSl, "yhAlcWaK^OSrSloa 

5„ £/c, a«1lM«:47cft*{fc (N=4) 30 

"s/hB, ^yhC, ^yhD) fl!*U 

/W3&»J9aTSw£;5S-C#5o 

[0041] (st^yH s&k, 

3T, r*t*r»*«y hirftHU r*t*:BtlB*<afe 

[0 0 4 2] i5 (1) hE«rir*My 
»**:*"MftWB-e*)S. HI 5 (2) J*H]5 (1) (Of 
ae>aA/tf— ffllfcSL, HI 5 (3) »4H5 (1) OWJt® so 
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[0 0 4 3] @5l:/Tt^- Mlcttv^Ttt, #«-i§-:x = 

btt5o r©J: SteUT, ^Hf (TjE#) fc»a>U« 
[0 0 4 4] (m* h ««1»«1 0 0 4Sr 

L®&*c«s*it# 1004 «:«*5>atri t iztjm-eh 

So ) SrSHU h'^-^EBi-SC^KJ: 
■oT«*»LM»lc«*flHR 1 0 0 4 *r«*atr*tfelco 

[0045] a e i*, *mi&<oj&Wi~enm'rz>~- > v 

£nPs (^J) xS5$ Mr) =4x2 y h 

2) tU r*tlc«a?>ji4*uSV.>*A^3.sLy hSr^.= 
yhA (-»7j?/W0) M^-'7hB (i/>-7iOW) i: 
-f-^o IH6 (1) *m, ^-n^hA (i/y^/vo) SrBf 

^tLT^/VO^to HI 6 (2) Tf±, ^^ry 

hb (-»*/n) *mfe<omm mz-i*e) u±wm 

H6'(3) -Cf4, ^yhAiMyhBfcfcllfflplft 
v^) IBgUT, Ys<* — LTv/y^2 

[0 04 6] m+mfr 1001O 

^Ll^^gi 10 0 1 Oil)^ICOV^T, 0 7— Hi 

[004 7] jt*H1K»JjK<B 1 0 0 5 tt, XWt 

-^1003 x&tm^f$mziriizvime>m& 
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[oo48] mt>*\M®Mj$Ln i o o 6 \% m&mrn i 

0 0 4frbX*m&L<oV9:b UT»iafct>*5a^U« 

36»uM«»rt»i o o 6©»a©«BH*:»i-iftWH-eas) 

[0 0 4 9] (^T^tx^S 110 1) ^s^S 110 

1 -Cii, flUSIffffi 1 0 0 4 fcNTcWWcJEJft-J-S. Nte 10 

0 0 4St2 7cW-^*C«»+6) i^S. ^ot, ^fy 

:/s 1 1 o i-e4j*s*u5«F»»Ht. oiriotryhys 
T^m^tt^^co^-r^o r^f^^s 1101 -m 
a»flWi 0 0 4Srto**ff»(kfCtft^U 

[0 0 5 0] (^fy/S 110 2) *^y^S 110 
2TO; iff^^^;W:^LT, HI 6 td^ Lfc J: 

[0 0 5 1] U77^S1103) 20 
^(D^^iSw (ffi) XSh G^£) Bf^ny^ 

fox ofr%&th<o-?ihz> 9 ztinx^mm^^^ 

^jy Sw, ShOT 

ho«taiS"t?fc9 t A^Jt#M^O 

«H X^£ tfr) =MwXMh=W/SwXH/S 

h 

[0 0 5 2] WaR/l/a^j, hgSB Rl5fj?IJO«"S*tt 
tr^5^J<DffiRo»* (X, Y) (YtTX^J) teA;rj 

JtMKDx^XXSw^ (X+l) XSw, y=YX 
Sh- (Y+l) xshO^te^SftTV^SX^Jfc 

i, 5:^«^TnB*ct9*#v^^«oi:i-So 

TnttB«1?fc?l SwXS h X 0. 5ftTO/hS4*t 
[0 0 5 3] 18 (iv/y^yua- j, h EC nTSfT^lf^A 
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^S^T^LfctOTffoSo B8 (2) "Ctt*^ny^ 
^)ffi$:0i:ttV^-t^lTV^o 18 (3) 7? 

[0 0 5 4] Ur^rS 110 4) ^TryZfS 110 

^-^*»A^ItBft»fr*c«:B*<D«[^ l i ft 9 , if A 

xjg£ «?) =4X2©«a=^ h©ffWi:3e*-r5 
k, bs<*~- vjf ApJSO^^TOJ: 3 Ic*t 

% *-f, 18 (3) IC*Lfc5/^*^s.=iy hgE^-pJ 
5fir?U«: 4X2 <DjH«fcE$M-S. 1 o^^Mt 
58»gf^!/hon ( M^ifiTufi (Tu 

stoves, y Y^W^Wm^m^ 1 ) -e$>ixf^= y Y 

[0 0 5 5] 19 fin.- 5, bstf — ^WZS^ffM^ft 
figiSS^ffilSrKMU^H-efcSo 19 (1) ttloco^ 

SCiSr^UTV^o 19 (2) h^* — ^ 

t^5^i:^Lt^$ 0 19 (3) \^=-y b'<* — 
^E«Br5<TyiJO#S*^ffl4:-fe h UTV^£ d i &7jk 

[0 0 5 6] (^-r-zT'S 110 5) ^Ty^S 110 
5tli^^ — ^E«Rl5tT^IS:#BRb-C«y 

;y h^*->^J*fc:*fc9igLir3' 

h^^ — ^3flSS«>a^pJffiftS*^tt-fey h£*xft 

Xf^^y b'<? — ^EePTS^JO^t ££PwX p h 
= 4X4t^tU W-f-RO^^^dS (0 0 11) 
<04 t*5/ hr^ofcir-r-5o ^OEir-fi^s/h^- 
^Eit^fT^ l ft 2 3?iJ S <D®^o<S^ o-c&Sfc 

^I0v , y^/K0 2t*y h@ (i/^^/l-0) {4ir 

[0 0 5 7] (^.^^/^S 1106) ^7?//S110 

M Umfivy^-yh BE® PTSfi 1 b b^c# 
fc9, fflr#a=y h<OES^^->-€:l5xE-r5fT^JT-fo 

[0 0 5 8] • ^-r^^l :i yV/Jf/i^n.- 5/ hES'BlS 
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hi"* (011 (1) ) o 
6 (Hi l (2) ) . 

-gidte, 0 Sr^i-ixVTje/w^.^^ h i l ^t^y^;u 
^=5, h4rHC#«tt-fcs> hi"* (011 (3) ) o 10 
■ *7-y*?4 : ft^^y h flats' h £*LTV^V^i$ 
hSr-fey (Ull (4) ) o 

[0059] mtttitf, jtwKfciair*^^*^* 
u (=6) a±fctbtfw#isov^/us:iije)a-c, ^ 

— ^ictil^C^-^y h^-^6oWty h£ 20 

[0060] m#>&fr3ktt<owM) ttHs^uftass 

ft l 0 0 2^*5lt5AAH«I^Jt*ft*3-=s/ 30 
"* Stt, «^a^Uffl«>i&^K« iooi -e^sutg 

. [0 0 6 1] 

• S^-S^us^ix^ai o o i -es:»tf *cs«>a&/u 

K)|fa=yKDWSi!(|XitS=SwXSh (W 

• mttfrUktimmi o o 2<0A*M«fc;fctt*«# 

HO*#S«S iwXS'i ht^So 

• itS^TvM;* 1 0 0 8C0ft?tfeg^D o u t (dp 40 
i ) B< XftT'^* 10 1 OOMS^D in (dp 

i) T?*>5. 

S i w = S wXD i h/D out 
S i h = ShXD i n/D out 

[0 0 6 2] U»lW^7 P y^^^ttO«S«&!) 
fc!ffir£^ (D i n^Dou t*SR3ea9©«CftoT 
V^WtCjlfl, Siw^SihMfLt±IS©SO 

r;h^J:9«*»a>L*ttHK1ti 0 so 
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0 2oA*w«iJi^it^(t#«fflffi«^i*^s&c, a 

1004 o*m»**s(STi-s. 

[006 3] ^Jx.}fSw=Sh=l 2, Dout=60 
OtDin = 400tWi:t5i:, S i w= Sih = 

1 2X4 0 0/6 0 0 = 8 ^:^5^, Dout^Din 
*Ct&H#-&£*vrV*-CS iw^Si h*«fffcftfeftV^» 

fettle SiwO^O. 1% (0. 008 

fc, A4^X«^tt«M4 00 dpi^ 
3000X4000 (H*) aStftU, iB<feOfe«S: 
00X0. 008 = 24 {Mm b*£*), 3 0#CDfi-J|- 

[0 0 6 4] z<omStXtVX, 3*>LWfeK:atf>&tr 
t tt*5< rfc-c, x*PMfe<o«#a«>a^«*o*# 

[0 0 6 5] *HJ6©?gll8-Ctt, HI 1 2 L,fzX o 
ff-g-rL-y hSc (^5/ h^JUmOlMX) 

012 (1) IC^LfcJ: «y h^JU 

m (x , y) ^^^x=l~Mw, y = 1 ~Mh t 
U:^f:Um (1, 1) , Um (Mw, 1) , Urn 
(1, Mh) , Um (Mw, Mh) f+fiS:JRttl2»a« . 

[0 0 6 6] 012 (2) lia^y hfr^lM X£;* 
I^Mw=4 0 0^1 6 fc> h<0 2ii3&T^m-r££, 

roooooooiiooiooooj £#5 0 dtt^r 
« y bmikogtmmi Ur^sno5) jcufc 

^ot ri 11111122112111 1J £V^M 
wM"3/h^JUm (2, 1) -Um 

(17, i) \zmm~rz>o mmzMh = 6 o o&r.m& 

= yhfir?IJUm (1, 2) -Um (1, 17) (Cfa^-T 

[0 0 6 7] 012 (2) tf>Um (2, 2) — Um (1 
7, 1 7) ©flUfi^y >^Oj»tfeflfi4fteOjRttS:E 
^UTt>^V>U S^S^b«lttSSSl 0 0 2t£:fc^-t 

(1, 1) -Um (1 7, 1 7) SrftttfBftmSl it 
TffifflLfc^ f Um (1, 1) -Um (X, Y) & b<D 
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ut^Di nt^^^^TV^e^^if0^at > , 9^-cto 

E»U -0®««cH*5B1f« 10 0 4 «r«»a*-f , 
*fc|fcmP»t>co*«tt««i-5J:5»ci-«. B12 
(2) T«:*tt1B««*llcoV^lftWUfciS. JW41B 

[006 8]a=7 hHift<0 4lH^JKttfllfR1H««:K£ 
i-5CfclcJ:5»*tt, «^i^^tio io 

0 2 <DttWlfl#-T?K9Ji- S. 

[0069] (77-^8 1107) |1 3 

s i i o 7<dw*:^U"Cv^o x7y?s iio 7-m 

^fy^S 1 1 0 6tttlfc3.= y hfrJOUm (HI 1 
3 (1) ) fc*oT«*a=y htlttMifcEltfi 
(fell 3 (2) ) o «fa=:yH:*^rtl:j:9ff 

W»tff*t«'Ml3 (3) ) o 

[0070] &>±, s^d^uafeii^a^s ioo 

1 jcoVN-ctft^Lfco #:v^, Hi. 01 4— H!i9£r 20 
#HB t^l^ll 0 0 2l:ov^ 
Hi"*.' 

[0071] (ft^a^uttWK* 1002) w=H&t* 

0 0 9 SriBft&UTft Sfc&£;ft/0*£8£«tif 
#1 0 0 4S:«7c-r3S«-C*>*. W^KS^UtftW** 

1 00 2fi, 01 K^Lfcfc A^r^^lOl 
0 aa»Ufttti»l 0 1 lfcj:9«j3t£;h/rv>5. 

[00 7 2] A^M^lOlOlj:, ^^■y^^ifO 

«I^PPB!lSttfcS:«l 0 0 9Sr#ffi»- 30 

ttffifflJl 0 1 11*, A^HttfcttLT^/i^teSSrtT 

^#/w*r«5cU a*&a**tfc««fl|«l 1 004^ 

[0 0 7 3] SliOJlSlCfll^StbSW^KS^UttffiK 
B 1 0 0 2<DlbftMCOVvt, il4-|19»iU 

[0 0 7 4] (38^U«Wffll 0 1 l t ^7y/S12 
0 1) 014 f*S^ LttWS 10 11 <D%±m<Dffitv$:7jk 40 

0 8a» LA 19 H3JS!lS:»0®«feSr A^-r 
[0 0 7 5] (^f^7'S 1 2 0 2) *7-y:/S120 

v^«« (wt, «#««iw-t-s. ) (offimmz&m 

[ 0 0 7 6 ] 0 1 5 tt{t*iR*<Dtta^fe©KMig-cfe 
£ e HI is (1) (^fy/snoitA^^iit® 

T^5o A^£*x/t®&£ I m g (x, y) , x = 0— 50 



18 

W i - 1 , y = 0-Hi-U« o m^-S^U 
*H&i&*3£« 10 0 1 -C^^ \zW.frj&Astim^~ y 
_ho*#Sds«xa5S = Swxsh (HSi) , 

^ 1 0 0 8 Oft^^^rD out (dpi) , AAt*'* 
^^10 10^M5:Din (dpi) 2: U, 

tSw=SWXDin/Dout 

tSh = ShXDi n /D out 

b~FZ> 0 1r.t£t>ib, tSwitShfi I mg fc&tfzm 

^±<om^=-y h^i^x-fc 1 ?, fft«ta7-fw 

[0 0 7 7] I m g J&^j|f®«©JJSftHiO 

fcfcOif^/l^JSS (x) , x=l-Sn^£f 
5o SnliWi/Np (Nplil 0~2 om^O^gc) 
T^t)Oi:t5o S (x) *>«teW s = t S w 

XNt (N t«2-5eS(DSM , R$ttHs=Hi 
/Nh (Nh«8lS) il, S (x) <DI mgte*3tt 
5*:¥*fiI<OttllttxXNp ^-T6 0 

[007 8]ftfOS (n) ■ tC*5*t5«"§««OiJBS 
Y0 (n) <Dttta*«feS:«T^"r. 

: ImgHS (n) ^*f«;i-S««Sr9J 

•^f7/2 : S (n) tC^LT^/l^A^-fA-* 
BSrlfcU S (n) rt^Tk^fillCiSWSft^ffifcF s 

(y) iciasrrs (mi 5®) . 

•.^^^3 rfeSBHiTySrRjeu Fs (l)-F 
s (Ty-1) (OWffi^VO (Ty) , Fs (Ty) 
-Fs (Ty) — F s (Hs) OWI^Vl (Ty) 
t-TZo VI (Ty) -V0 (Ty) #A*4:fcSTy 
SrS.(n) {Ciott6ft-^^0±^Offigi: USY0 
(n) \Z±y hi" 3 (01 5®) o 
[007 9] 015 (4) HFs (y) <Dy 

-#X#M«l*i*>S& 1 0 0 lt'<fcoT#:ltSP# 
^fiv-^^U^-^^y h (^-^y hA^fcli^ — y h B ) 

[00 8 0] ^/l-^fj'T'a^S (x) , x = 

(x) , x= 1 ~~S n 

SO (xXNp, SY0 ( x ) ) , x = 1 — S n £rft/h 

ubffim<o%m*m^xmmv t jjb 
"ettA*w«i^. 

[00 8 1] 016 liJRtt««fcS«>ii4tt^^y h 
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te, AAH*<0«#««tt (1x0, IyO) - (Ix 
1, I y l) fcU "*ttia«W«l<oflM*«:fB5ci-*« 

■ ^T-y-fX : AZ>miML<0 ( I x 0, IyO) ttj&O® 
(Hi 6®) 0 

:«Jt>Bie>ixfc««lc*tU-CJRttfflai* 
K^-TS (Hi 6®) o tt3tW*ffl;*J« 1 

0 0 itRSUfct^k^.Ct^-CfcS i L, 0!l;ttfM 
wfci 6 tfy h-e«Lfct %<om±GLVv Hi (1x0 
+ tSw, IyO) I:, *Ttt^M4 (IxO + tS 
wX17, IyO) KlSiW&Stl/rV^SfcOi Ltftffl 

j^-r^v^/V'^-^ -to try 

■jh/tV*£fcOfc*)jfe-r5 (Hi 6®) o 

• ^7^4 : ^pj^m^l^l OOin^h Lfct 
S fci80]fi#^Mw<D«*ffl5G^-3 (Ull 6®, ®) o 

[0 0 8 2] A*H«^»tS«-8-3-=!X h 

amt tsw, t s h fcM&sa^ **i,-c^s koco, jr 
tt»a««Jc*sit«fll#3»att»i. HiSTfSifflUfc 

h=12, Dout = 6 00, Din = 40 0 0^&"C 
fl, t S w= tSh=1 2X400/6 00 = 8 "C£>£ 
fc£>, JRttCIMHKH 8X17 = 136 ®*gS©^| 
£Ld>ft< a (^Rf*;i;ftJ:0*ftv^ 

KS-i"* r £ a* iqmt ft£^* s fc£o 
[0 0 8 3] A^Mtl^Jt^if^^ s> hoXoiflS 

1 wli, JRttlB«««^e>Bil9 WSttfcMy hff^Jco 

ipgMw i: m i 5 ^bmbtitzm^m^(oM ixi-ix 
o tsic, 

S i w = Mw/ (Ixl— 1x0) 
hli, 

S i h=Mh/ ( I y 1 - I y 0) 

[00 84] (7fy/S 1 2 0 3, S 1 2 0 4)Hl 
7fi^7 v ^7 P S 1 2 0 3 ^T5/7 P S 1 2 0 4<£>iftl^H 

-efc5 e y7's i 20 3ii3.-y f^-yrtl: 
yj/\>>i?m£im<D&n$:n&-rz>o Hi7ic*s^T, ^- 

= y W-VU (x, y) ti«t5»t«yHi 
*:7-f/u*A(BtiWMi6Fu (A, x, y) ir^i"5o 
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[0 0 8 5] /^BtCoV^t>^tCUT^^y h 

(x, y) ^fchTSW^ffiFu (B, x, 
y) Srffil-rSo 

[0 0 8 6] 7T2/7 P S 1 2 04T1iFu (A, x, 
y) i:Fu (B, x, y) SrJfclfcU 
tl Fu (A, x, y)-Fu (B, x, y) | 

3}?/^As«9are>i^rv^ftv^tofc"rs• *tisift<o& 

10 -£*teFu (A, x, y) £Fu (B, x, y) <7)^:#V^ 

-ftefrh, Fu (A, x, y) >Fu (B, x, y) t? 
fctttfU (x, y) ^tt*»^/W0 3ftSS*3i*tt. Fu 
(A, x, y) <Fu (Bi x, y) T'fcfrtfU (x, 

[0 0 8 7] Hi 8 te^y^S 1 2 0 3 £ * "T y :7* S 
1 2 0 4 SrHm-f SS>J<OSrifeORMBlT?fca. H 1 8 Id 
*5V^-C, -Hi 7 tlPJ«tC3.= y h^^-^U (x, y) 
S:**i--5«#^— hSC7^WAt<03y3Ky 3. 
20 -v^3 ^^rffSL-r^o lOtl^/^^hftB© 

^AO=i^iJ ^ — i/BlsfrT s »±-Cfctb«, rOff 

(x, y) rtic^sv^rv^A'A-cfcSiiWjtsttfcft 
.^^h^-yu (x, y) icatt-S^^AO 
m^JffiFu (A, x, y) fc«U «^ 

30 [0 0 8 8] y^(J^9 BlCoV^t^^tCUT^-^s/ h 
^^-yU (x, y) Wt5UMFu (B, x, 
y) SrtUM-*. 

[0 0 8 9] Fu (A, x, y) t F u (B, x, y) 
^T5'7 P S 1 2 0 4OMS(ffll 7^(^C^* 
[0 0 9 0] A*W4fea»fc#fc*L*t"^TO^=y b'< 

40 ff^i-Sp 

[0 0 9 1] (^fyT'SnOS) ^f>^S120 

ft^o Hi 9\^~y h^^-VfirJH36»?>W#BSra 

[0 0 9 2] JK±RWb^:J:3Jc t *H*o?gSHcJ:ix 
so (a) S^tSrJfAtSitBftoX^ElttllSr* 
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•SHgOWtf/u) &Mfr&tstiib, yc(OXm^^<DXo 

(b) ^^(D^^^^S^^^V^«c^H, ffiS 

-tz>m^~v h&^K&tzvmm.'tzz tizzy, & 

(c) m^^mm<o^mm^ fc^f«i^t5 2o 

(d) m^jh/vtm^mzt common** ? h-rzm 
x, m^^t#^m*r^^icAfcb^^M^o>'^-K^ 

[0093] (m2(Dmm<DMm) 12011, *$&w<o 

mM<Dr*mt&t£z>mx m^m^\.mmmm2oo2 
^x^m4z&z/ufemn2 o 1 2&mn£titc&x&> 
5o ::-e, t^g^ Li^ii^-gf i o o i (OM^ 
xx^rnm^ i <DmM<Dmmtm-xibz>h(Db'fz>o 

[0 0 9 4] (X^X^^^mn20 1 2) 3t*« 
5&&SX«tti8lS2 0 1 2«, TOJttl 0 0 9l:^UT 

[0 0 9 5] HI 2 l liS:^}H5feaar^*UilFPO»f^Sr^ so 
#1 o o 9«$»-Wf jE»^ti£$tifcJ: 

ztitzwrnxmi o o 9icis, 

(1) y h^Sit>ii^ttT*5 9, 

(2) wJHHtt (:fc^«*«*<0««) \a^>istf;^ 

£ fc tc <fc o T^<0®«^^J^«[C&^A, $ 

[0 0 9 6] «T^ttW"Ctt, A^x'M ^ioio-e 
A# SftfcM«c» LTEME4 ^ilE^o jTcBtfe 

• m.^mfrvmtb&frmw 1001 t^ci^s^^ 

h(D^:^$dSilgxK$ = SwXSh (B so 
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Si) 

B<D~mmxhz> 0 

•A*Iftl^.»t5«*a=y ho^^^fiS i wxs 
i h-e$>£ 0 

[0 0 9 7] tB^r^^^M^A^r^ 
-r^O««S^LV>S^^«, S i w=Sw, S i h 

ioTS iwi:S i hjft*tt* mx-timx?*'^ 

0 0dpi -Cfcofc^Hcte, S i w=S wX 2/3, 
S i h = S h X 2/3 £#5o 

[0 09 8] (^77/8 2 10 1) ^f>;^S2 10 

T, X^««t*»Sfi[^/J^ < MfUcifiV^fi) , 

I* (St^wfe) o H3JB0X»^tt^ffi 

E8l3fc9 o ho»d«S:*««lcJt-<X**^^* 
[0 0 9 9] HI 2 2 tt, jtS=««J*aB«OKWH"T?fc 

mwz£oxnbtiz>m&*z bizn wx n ho*t $ 

Jc»8/>UfcWifttX*««ttttlM«iPP-ff (02 2) o 

ffi'^1-Zmte%fc'h1ft(D-mW\®L<DS i wXS i hB*yf 

i wx s i hiiop *>ttaso^fc5in*3&ssr^G> 

fe^MitSrO £-T6o ^ftTnttS i wX S i hX 
0. 5tgOf tf^ 0 

[0 10 0] ^yZfS 2 10 2T|j:A^MCTlt 

[0101] (J*^ y^S 2102) B2 3 Ji^Xry:/ 
S2 1O2O»W0T?fc5 o A»$:nwXn 
h<i<D^o-/^ (l/o^/^^t^ltS iwXS i 
h) (C^fJU (132 3 (2) ) , $HWS*tfc:/ny*r 

[0 10 2] v-^/K/U^-^ty h^ttttiTtfc^jf paft^ 
ttBOif*,5j^Offi*ffl[iSHfflTsS:jBx.fc*&. 
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<feT*Lfc.fctf>«si=y httWiifttti*-^ (82 3 

miste^^r, wft©:*:* steals* 

* (MiSHfteO) ttS/y#^a=y h#HUT#4^o 10 

[0103] (^75'7 P S2 10 3) *-rs>:7 P S210 
3tf^fyrS 2 10 l^ffj*Ufc3t*««aU«l» 
fc^sr^S 2 10 2Tffr£Lfc^s/ httftHH£l£:Jfc 

sir^is (sum) n-$cr% 0 t^ot^ 20 

[0 10 4] 12 4Ji*7^:7 P S 2 1.0 3<Difc^HlT*fc 
[0 10 5] B2 5ttafcgrA/3^fcofc*&0|ftMH-T?*) 
*V^*W3l5K3ft« 1 fcfcS (B2 5 (3) ) e ua»L* 30 

& t bibmm®L<DMfc'rz>mm*mmm&o k*. 

5 (12 5 (6) ) 0 UttfSoT, wtb&OfBMBfcS: 

(B2 5 

(9) ) 0 

[0 10 6] &*5, 

fc t^ffi-efeSo 

[0107] J*««aa«if**5J:W3-=y h#3tfc}iltf& 
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[0 10 8] «j2KWUrt:J:5fc, **16«>*lHlcj:ft 
(e) SiJ8U$*ifc:fc#fc#U £l£«*©X#9U*HiKE 

at*** & < x t> & ar m -e * , . "a a? a^kr t> 4#^-e 
[0109] (i3 <omi&<DMm) m 2 e w*36«©» 

IBtSftS^tt. •^»3&*L1*^8«3 0 0 il:l 

»»^-WMBa«» 3 0 1 2 assign $ ix, «^3s a* u«i 

tB3£®3 0 0 2fcffli&&^«*^ffl«3 0 1 3, V 4 
>U*a*tt*fcH«3 0 14, *S^»JS§{S3 0 15, 
^ffi{f-^ff^3 0 1 6i3j;^^j^3 0 17 2* 

[0110] (Stf>j&*«-g*fB»gP 3012) iitf>& 

i-So 

[0111] (S^i&^«*»«Hiffl 3013) 
^«#«ctttti«R5 3 013 »a«>3&^A-iHKe<Ht 3 0 1 

[0 112] (^-r/^ffl^tt^ttlSPS 0 14) :7^/W 
^W^ffi»fcB$i5 3 0 1 4t?ttAAHtl:at5«t«a 

[0113] (SaSHfi^Ni^SS 3015) *3mit*l£ 
a 3 0 1 5T*fi7>r^^fcB^ffi*ttl^3 0 1 4-CW-JlL 
"^W*«t«l*i&*«#«ttaifflJ3 0 1 3-C»fc«»3& 

[0114] <4feHtt*tHR8B 3016) ttutratHK 

p&3 0 1 6 ttftiSHfflWJtffi 3 0 1 5Xmbtlitmfe& 

[0115] (ttg?A/*y««FP 3017) »?A/MJ£9J 3 
0 17(i, «l*j&^«*8cttW«f5 3 0 1 3-CSBftLfcjE 

*ftfc*a«#tHRW3 o i 6-e»ett/tflr*»fcJt« 

[0 116] (&&i&*tt#&Efe»3 0 12) i27 
J4S«>&*«-8*!E«ffl5 3 0 1 2(0»ffSr^-f«fittH-C 

[0 117] U7J//S3 101) iU2 8li^x>>>^ 
S3 10 1O^it*fc5 0 ^f5//S3 10lW 
^f^s/ hff^JUm (12 8 (2) ) teWlwi 

>>h {w&m^y vmtvtsi tttftsts 02 

8 (3) ) o ifclC, ^-^y hfT^IJUmOfEiiffi^.^^ h 
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y) x=l-Bw, y=l-BhiW) e 

LT («Xfl5S=) bwXbhit5 (i28 
(4) ) . 

[0 118] ar:^ htTy!lUm«>&MtCffi»ffl3.=.y h 

o^$#fo<o;*:£ ^^I^^d s>#gc 10 

-#a>&a»»i;i9«£$ixS. 
[0119] ai^Rfl-cti, h^JUmO^:# 

^MBw=4, :/n y^<oM^^\^<D^ £ £: b h = 

oT, M^o^WBh=Mh/bh=Mh/ 
16, ^/^Oiji^-fRjO^:^ $J4b w= (Mh-I 
w) /Bw = (Mh-4) /4 £/££ 0 20 
[0 12 0] (^7 5/^3 3 1 0 2, ^fy/S3lO 
3) i2 9|i7ry7 P S3l0 2i3j;^fy7 P S3 1 

o 3<Dmmm-?&>z>o **ry?s 310 2t^^^ h 

5o H2 9<D«-ett3-=y bftlBS^ffiftyiJNu (X, 
Y) \z&l-fZ>i/is7$/Uz3-=L~, h»oH-jffl*SfeSr*UTi3 

3/7*1 :Nu (X, Y) lC*fJCSi-S3-=y htT^J 

um±-eofli«s:St»? m-r (02 9®, ©) • 30 

a*JXTV^Si/^*/U3.^y h(D^£ft»r6 (0 2 9 

®, ®) , 

©»HtKBLfctoi!II«i:, AA^SMfeoS:^ 

[0121] ^75//S310 3(4^Xiy^S 3 10 2 

•^^3/^3:N (X, Y) = 7 1 £-«»-C«gW-5 
(12 9©) 0 

»«t5««l:-feyht5c (02 9®, ®) 
[0 12 2] ZZ-?7FV1zmi*, «S> hRKWWfcfif 

6, mmm^~yb&<Dmiw*4b\^x\,^z>tcib t » 

S[|j:IwXbh = 4X16 = 64i:<C5o so 
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»E»¥ffitT5IJO^J»Bw»4 4-T?«>^fc«?), 

ICI4:*- y h EWttWJ© 1 ?"J B 3-4fr 
Sfcf42?UB, 5-6^ff e«Cf43JlJ@, 7-~8*tBK:J4 
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